The oils which receive the greatest us e are first and foremost, linseed oil, and seoond1y, Tung or China Wood Oil. Linseed oil has always been, and still is, the standard oil in varnish making. It is only in the last decade that Tung oil bes come into prominence.
It is: unexoel1ed for some purposes, especially in the manufaoture of cheap rosin varnishes. Cold pressed walnut and poppy seed oils are also us ed to a sl ight extent, and any other oil could be used that contained a high percentage of linolenic, ,iso -linolenic and linolic acids. Stated in. another marlIEr, any oil hsving 4.
an iodine number over 120 would be admissable, tho linseeel oil must have a minimum I number of178. lf
The volatile thinners used are many, and differ according to the nature and uses of the varnish. Spirits of turpentine and wod turpentine are used, . tho they polymerize in dry ing, gi ving a soft fi 1m "vvhich tends to rmke the varn ish tacky. Petrole urn sp ir its, benzene, denatured alcohol and wo od alcohol also find "v'lide usage. Without the addition of a volatile thinner, the solution of the resin in oil Vlould be too viscous to apply properly.
The driers for varnish are both of an organic Dnd inorganic. type t and their action is of a catalytic nature. ~he inorganic driers are the oxides of lead Dnd man gan ese, wh lch mus t be of a high qual i ty in order no t to injure the varn ish. The lromir.ent or ganic dri Ers are salts of lead and mansanese resinBtes and linolates.
Lead driers in linseed oil varnishes increase the moisture absorption and the whitening of the film v:hen it is exposed to v18ter. In polymerized oils, lead d:tiers increase the resistance of the film to water, but they 81so increase the emulSification properties of the varnish much more than do mang8nese. 5 It has also been found tha t Ie ad driers incJ"ease the turbidity of a varn ish mor ethan 5.
other driers dO.~ In general. mnganese is less injurious than lead, but it takes only a small amount of any drier, usually about .01-;2%. 7 In making varnishes, great care must be taken in the melting a n:l the dissolving of the resins. From 10-25% of the original resin must be distilled before the residue will dissolve in the vamishvehicles. 8 The resins are usually crushed to pea size and from 100-150 lbs. are placed in a cylindrical, flat bottomed copper kettle about the depth of its diameter. The kettle is placed on an iron truck mich is rolled over a coke fire ju~t belON the level of the floor. The "gums" are then mel ted and it is d1Itr-ing this process that the volatile portions are los t, tho some factor ies recover the distillate, which is known as copal. oil.f{ Hot boiled oil is now added and the mixture of oil and resin is co oked and the driers are added. When the mixture has reaohud the right consistency. the kettle is withdravvn and allowed to cool. Then it is properly reduced with the volatile thinners, such as benzine and turpentine!OIn England with the better grade of varnishes, the practice is to allow the varnish to a ge from six months to several. years, in order to allow any dirt or I1foots l1 to settle. In the united states, the modern m9thod is 6.
to pump the varnish to a centrifuge, and then let the varnish stand for a period of three' to six months.
The quality and nature of the varnish depends §s much on the proportion of oil used as it does on the kind of resin. The color of the varnish wUl be paler if the resi ns have been well sele oted and the oil used is from ripe seed and is properl.y bleached.
The he rdness of the varnish depends 1st, on the type of reSin, and 2nd, on the amount of oil us ed.
~he more oil used, the softer will be the resulting film. This is due to the nature of linoxyn, wnich is tough and elastic. :Brilliancy also depends be th on the type of" gum" and on the amount of oil used. This is due to the fact the t the im ex of refracti on of the oil is less than that of the resin. The greater the proporti on of resin, the greater will be the brilliancy.11
Varnishes that contain less than 12 gallons of oi~ to 100 lbs. of "gum" are oalled "short." These varnishes are hard and brilliant and are capable of being rubbed and polished. They are always used for interior 'ltvork as they are not resistant enough to weathering. oil turn white more qu.ickly than others.
2. The varnish film is dried on gless or white enameled tin and the color of the fUm is compared to that of the standard. The time of drying "dust free" and "hard" is noted as is also the condition of a freshly out edge. If the edge is brittle and produces dust, a short varnish is indicated, but if the edge is elastic and ~agged, a long varnish is iniieated.
3.
The viscosity is rm rry times detennined by the at ~ifferent ages of the film, there is a difference in the properties of the dried cos t. Likewise it is agreed that a rise in temperature hastens the drying time. This is due to the increased rate of eVaporation of the vOlatile thinner and to the increased catalytic aotion of the "oxygen carriers" or driers. Then the quest ion is A, -4.35cc N/l~ NaOH used.
B. -4. 30co "
It " Tin pa>.B.ted sheet iron which had been enameled mite on one sid e was cut int 0 stripe 5" long and 2t" wide. Four pie ces were dippe dint 0 the high grade finishing or "rubbing" varnish used above, and four others were dipped into s. varn ish co ntaining a small amount of barytes and known to the trade as "surfacer" or "1st cos. ter" • .lfter the strips imd drained they were suspended in the oven at the desired temperature for 24 hours~3 The strips were then allowed to rest at air tanperature for another 24 hour period. At this time one tin strip bearing the "surfacer" varnish and one strip bearing the rubbing varnish 18.
were bent doUble over a 3mm. rod with the enameled surface on t~ outside. Exactly two weeks later two more from the set of ei gilt were bent in the same IIIlnner and the behavior of the dried film, both on the convex and conca.ve sides of the bend, was noted. The varnish did not adhere so well to the t inned side as it di d to the si de 0 f the strip whi ch had been enameled. This aocounts for the faot that the oonoave side was affected more than the convex side of the bend.
Two weeks after the last film of the series was dried, each film was soratched ,dth a knife in or-
der to detennine the influence of heat on the ela sticity.
Elastic or "long" varnishes will "ribbon" under the knife blade, whereas "shor t" and hardvam ishes chip or "dust". The "surfacer" was so short that no difference could be detected between the effects of the various temperatures. The rubbing varnish, mich was short by its nature, did not show any rr&rked differences, yet the higher temperatures produced a harder film, as determined by the conditions of the cut edge.
To determine the water-resistant qualities of the various films, one strip of tin was taken from each set. All the strips were placed in city v.ater at the sarre time and at least two weeks after the last film had been prepared, so that the films were thoroughly dried. The finishing varnish, being of a higher grade than the "surfacer"l required more time to show the effect and so the two varnishes were treated separately. 21 .. *Numbered in order of their greatest whiteness. 'numbered in order of their being most affected.
All observations were made on the tinned side of the strip as 'the whitening of the varnish was not apparent against the mite baoltground of the enameled side.
Block claims. that if a varnish does not turn permanently white ,',hen it is e:x;posed to water, the varnish does not necessarily lack durabilityf'f DeWaele suggests that the .films might act a s semi-permeable membranes~ while Wolff claims that altho the film is waterproof, yet it is not gas proof~ Gardner shows that while a film may be rela ti vely moisture-proof, it may not be water-proof .2.7. Tables #6 and 17. Higher temperatures produce a film that is more resistant to vvater than films produced by lower temperatures. It is to be noted that while the varnish in table 16 resisted water for 48 hrs., yet this same varni~ when exposed to weathering in a driving rain for 16 hrs., was completely washed from \\Ood panels.
It was als 0 not ed the t higher temperatures produced a film that was more resistant to solvents such as alcohol, benzene and turpentine,than one produced by lower temperatures.
While the se tests may hold true for jus t the se particular varnishes, yet the results as a whole would Seem capable of being applied to oil varnishes in general, since all oil varnishes are based on the same principles.
